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Purpose

= [0 determine peak accelerations (G)
between common equestrian helmets
using ASTM standards. E\' e
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= Helmet models must meet requirements
ASTM F1163




= 300 G’s is the accepted international
threshold for serious brain injury and thus
IS used as the standard normative
comparison.

= After 4 impacts it should not allow 300G’s
to pass through it.

UK




ASTM Testing Procedure

= The helmets for Test Group 1 were
iImpacted once on four locations (Front,
Left, Right, and Back) with the standard

head mass configuration.

= [he time duration between impacts did not
exceed 2 minutes and was not less than 1
minute. No individual acceleration was to
exceed 300 G (gravitational constant).
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Flat Anvil

s See video




Equestrian Anvil




Helmets were Struck
with Equestrian Anvil



http://champion_1_full.avi
http://champion_1_full.avi
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Charles Owens J3

J4912

Troxel Special
Production Low J4912
Density Liner 40g/l

Caliente Style Riding
Helmet

J4912

E 5059

Model
Number

C 5085

Jock UpThree

JC Jockey Helmet

EVO Jockey Helmet

Euro Deluxe

409/l

Jockey Racing Helmet
Argentina




Flat Anvil

Model . Mean .
Number - Left Flat of Flat Cumulative of Flat

C 5085 200.2

Charles Owens J3 212.3

E 5059 JC Jockey
Helmet
J4912 SVIIOHR | e 5 2640 256.6 513.1
Helmet
Champion J4912 Euro Deluxe 374.1 240.5 307.3 614.6
Troxel Special
Production Low
. . J4912 409/l 706.2 207.6 456.9 913.8
Density Liner
409/l
Jockey
Caliente Style Iy Racing *923.0  923.0 *1846.0

Riding Helmet Helmet
Argentina




Equestrian Anvil

Right : Back : Mean Of. Cumulative G of Equestrian
Equestrian |Equestrian |Equestrian

G
- 103.8 96.6 100.2 200.4
Charles Owens 113.7 100.2 107.0 213.9

PA
LAS
- 123.6 168.3 146.0 291.9

117.8 525.3 321.6 643.1

116.9 114.6 115.8 231.5

Troxel Special
Production Low
Density Liner

409/l
263.5 280.2 271.9 543.7

Caliente Style

Riding Helmet
U 426.0




= The helmets for Test Group 2 were
iImpacted four times on the crown location
and were x-rayed before testing and after

Impact No. 1 and 4.




= The helmets for Test Group 3 were
impacted four times on the crown with a
headz XP liner placed inside the helmet.

= The helmets for Test Group 4 were
impacted four times on the crown with an
Unequal helmet liner placed inside the
helmet.
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= All testing completed on “dirt” surfaces were
for reference only. Testing on each surface
was conducted at the ASTM F1163 drop
height to measure the approximate
acceleration that a 5.0 kg head would
undergo when striking with no helmet.

= Upon measuring the acceleration with each
“dirt” surface, the “dirt” was switched with a 1”
MEP pad to recreate the accelerations
measured when testing with the “dirt” by
altering the drop height.
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Purpose

= [0 determine peak accelerations (G)
between common equestrian helmets
following repetitive impacts.

= Dependent Variables
- Peak Acceleration (g)
- Deformation of material (mm)
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Percentage Increase from
Repetitive Impact

7 . 7 . 7 .
n | mcre.?isr:e-r;me | mcre.l?;:e-r;me 1t° A) mcre:;:e.r‘;me 1t°

Charles

Owens 164.3 190.4 2441 282.0 15.89% 48.6% 71.6%

Champion

220.7 280.7 27.19% 52.3% 72.6%
185.5 243.2 . 417.0 31.11% 70.8% 124.8%
210.3 276.2 . 348.4 31.34% 51.5% 65.7%

210.3 289.7 426.9 583.0 37.76% 103.0% 177.2%

199.5 285.7 417.0 636.8 43.21% 109.0% 219.2%




Multiple Impacts

700.0

600.0

Time 1 Time2 Time3 Time 4




Champion - Pre Drop

Scene coordinate system
0.83mm

Pad Thickness: 23.09 mm Gap: 4.25 mm

¢ ATHLE 7/




Champion — Drop 1

Scene coordinate system
0.15mm

Pad Thickness: 15.74 mmjiliecaac8o M

of MHLET/




Champion — Drop 4

Scene coordinate system
0.83mm

Pad Thicknes: 10.65 mm Gp: 8 38 mm




Champion - Pre Drop to Drop 4

Scene coordinate system Right 1l Scene coordinate system
D.83mm

Pad Thickness: 23.09 mm Gap: 4.25 mm
: Pad Thicknes: 10.65 mm Gap: 8.38 mm




Change in the size of the padding In

the helmet after repetitive impacts

23.09 15.74 10.65 53.88%
23.07 13.99 6.52 71.74%
20.61 18.22 13.64 33.82%
19.35 14.72 10.22 47.18%
16.22 11.96 4.77 70.59%

14.36 2111 19.51 -35.86%




Pad mm

Pre- Post 1 — Post 4

25.00

M Champion

B UoF

M Charles Owens
W Troxel

BLAS

HGPA

Pre Post 1 Post 4




Gap mm

Pre-Post 1 — Post 4

20.00

W Charles Owens
BGPA

WLAS

M Champion

M Troxel

M UoF

Pre Post 1 Post 4




Interesting
Charles Owens Pre drop

Scene coordinate system
-2.64 mm

Pad 2 Thickness: 20.61 mm Pad 1 Thickness: 18. 77 mm




Charles Owens
Drop 1

Scene coordinate system
518 mm

Pad 2 Thicknes: 18.22 mm Pad 1 Thicness: 18.13 mm

oF NTHLET




Charles Owens
Drop 4

Scene coordinate system Right 1
-2.06 mm

Pad 2 Thickness: 13.64 mm|JilCadt Thickness. 17,74 mm




Scene coordinate system
7.21mm

Pad Thickness: 23.07 mm Gap: 1.57 mm




Scene coordinate system
3.61mm

Pad Thick : 13.99
a ic nes mm Gap: 5.92 mm




Scene coordinate system
0.33mm

Pad Thickness: 6.52 mmGap: 9.83 mm




Troxel
Pre

Scene coordinate system
-2.96 mm

Pad Thickness: 19.35 mm jecpsinn

of MHLET/




Troxel
Drop 1

Scene coordinate system
-2.22mm

Pad Thickness: 14.72 mm SEZE S T

of MHLET/




Troxel
Drop 4

Scene coordinate system
-3.51Tmm

Pad Thickness: 10.22 mm Gap: 7.01 mm




Scene coordinate system
-3.24 mm

Pad Thickness: 16.22 mm Gap: 11.91 mm




Scene coordinate system
444 mm




LAS Drop 4

Scene coordinate system
PART

Pad Thicknes: 4.77 mm Gap: 12.90 mm




= Should be replaced after a contact with
the ground. While there may not appear
to be any damage, the pad and gap
between the pad and the shell is
compromised

= Damage is increased sequentially after
each subsequent hit.
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Objective

= Provide update on data currently in the Jockey
Injury Database




m http://youtu.be/RzyJYHOKMVE



http://youtu.be/RzyJYH0kMVE
http://youtu.be/RzyJYH0kMVE
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KEENELAND ASSOCIATION, INC.

. SAFETY & INTEGRITY

& ALLIANCE




= The data collection system has been
created with the assistance of
Keeneland, The Jockey Club and the
National Thoroughbred Racing
Association (NTRA) Safety and
Integrity Alliance.
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‘OR IMMEDIATE RELEASE

Jockeys’ Guild announces launch of Jockey Injury
Database; aim Is to track trends, protect riders

ICHOLASVILLE. Ky. (April 4, 2012) —-The Jockeys’ Guild today announced the
reation of the Jockey Injury Database. a nhew program aimed at preventing rider
jjuries in the future.

'he Jockey Injury Database will collect information on jockey injuries at
acetracks. including where, when and how injuries occurred, what type of
quipmentriders were wearing at the time, and the nature and severity of the
jjuries.

Vhen a jockey injury occurs, the information will be gathered confidentially by
nedical personnel at racetracks, as well as by Guild representatives, and then
ntered into a database to be analyzed at a later date. In the database, jockeys
/ill not be identified by name nor will the tracks where incidents occur.



= Direct loses associated with injury include
inability to work, potential decrease of
success for a mount, medical costs,
rehabillitation and dlsruptlon of family life and

the stable.




Professional Jockeys

= On average weigh approximately 110 pounds

= Reported to be in better physical condition than
professional football, baseball, basketball, and
hockey players.




Professional Jockeys

= Ride an animal which weighs approximately
1500 pounds, running at speeds of 30-40
mph.

= Injuries at these speeds can have catastrophic
consequences .




1. @ Male

QOFemale 2 QaApprentice B Profassional jockey: (number of years) 25 CODE:OO?*J

) Intemal use cnly
3. Location of Incldent: OPaddock  OPostparade - OLoading inlo the gate Ol the gate |
OAt start QFirsthalf offace Olnfinaltun  Winstretch O Galloping out
ORetuming to unsaddie a
, S
Race Spacifics: 4. Size of fleld: 8. Distence: é_&‘w €. Purse: § { 5 20
7. Surface: @Dirt 7A. Surface Condition of Dirt: @Fast 78.Surface Condition of Turf: OFIm
O Synthetlc QGood OGood
OTurd . OMuddy O Soft
OSloppy OYilelding
8. Age: 9. Race Horse Gender 10, Race Gender 11. Race Type QAllowance optionel claiming §_
Q2Y0 M ®CAG OmMsSwW QALW
Q3Y0 OF OF &M ONON Ciling $3, 00 QHandicap
@3 YORUP O0pen QClaiming$____ " QStake Race
Q4YO&UP , ' . OStarter ALW QOther,

12. Cause of [ncident:
(check all that apply}:

13. Reasult of Incldent:

UK

LIThrown by horsa {non-breakdown) Thrown by horse (breakdown}  #Cipped heels  TColfision
QFell over faflen horse on track QA Thrown or pinned by horse in gate QEquipment faliure
Qother (specify).

Omon-njury  Qlnjury (Retumed fo ride same day) @ lnjury {Did NOT retum same day)




12. Cause of Incident:
(check all that apply};

13. Result of Incldent:

14, Causse of Injury;
(chack ali that apply).
16. Site of Impact:

16. On-track MedIcal Staff:

{check all that apply).

17. On-track Madical Care:

(IThrown by horsa {non-breakdown) )Thrown by horse (breakdown)  Cipped heels  DColfsion
QFell over faflen horse on track W Thrown or pinned by horse in gate OlEquipment fabiure

Ql0ther (specly):

Oion-njury ~ Qllrjury (Retumed fo ride same day) @ lnjury {Did NOT retum same day)
Winjured on horse  Tlinjured nfall  OiTrampled by horse OliKIcked by horse  ClPinned by horse  TlOther.

O@Ground ORall  OGate @Other (specify): N /A
CIDoctor ONurse  BParamedic  &IEMT Qother

O No trealment necessary OTreated and released @ Traated, then transported o hospitat
OTransported immediately to hospital

18. Was hospiltalization required for the injury? O Yes @ No

20. Heimet Certification: 21. Type of Body Protectlon 22. Body Protection Certification:

19. Type of Helmet:

QChampion QASTM F1163 OAlr Vest QASTMF1937

OCharlas Owen QEN 1384 /BS EN 1384 OHows Rasesafe OASTM F2681

QGPA Spart QASMNZS 3838 OPhoenlx Vesl (Tlpparery) OEN 13158

OLAS Helmets Qsrnell OVipa Vest . OSATRA

QOIher QO0ther (spochly): DOther (spwmde}nypa};E_XCALLbM OOther (specihy:
A of heimei): ®o Certification ONone @No Cortification

lf nt ONg Recoid ONot Recorded ONot Recorded
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3. Nature of Injfury (check afl that appiy):

[Fx=Fracture, St/Spr=S8train/Sprain, Digl=Dislocation, Sx=Surgery]

ClHead/Skull
QConcussion
ClFaclal bones
OEyes

ClEsrs

Q Nose

Qlaw

ONeck (cenvical spine)
Q Shouldar

QCollar bone (cavicle)
ClElbow

4. Length of Time to Return to Ride: (0 to 365 days or over)

QOFx

Ofx

OFx
OFx
Ofx
QFx
QFx
" QaFx

Qapisl
Qst/Spr QDIs|
QS/Spr QDIst

Qoisl

Qsx

Qsx
Qasx
Qs
Qsx
s
asx
QSx
Qsx
Qsx

Qpper arm (humerus) 0O Fx
CiLowar arm (radiusfuing} QFx
DWidst QFx
QHapd QFx
OFIngers Qkx
QChestRibs QFx
QAbdomind injury

Cpper hack {thoraclc sping)  TIFx
@Lower back (lumber spine)  QFx

CPelviy
QHip

QFx
QFx

o)

OSts/Spr
Qst/spr
Qskr/Spr
Qstispr
QstriSpr
QSt/Spr

Qst/Spr
@ st/Spr
CISt/Spr
Qstspt

QDis!

QDis!

QOist

Q8x
QS
Qsx
Q15x
Q5
OSx
asx
Qsx
QSx
QISx
QsSx

’ QThigh {femur)

CKnee

QLower lag (tidla/iibula)
QAnkle

OF oot

QiSpinal cond injury
OParalysls

DSoft fssue injury
QDaalh ’

QOther (spesify):

QFx
QFx
QFx
QFx
QFx

Qslr/Spr i}
Qsl/spr QD) AS:
Qstrspe Qs;
Qstriser QDlg QS
Qstrspr QDY OS;

Qs

Qs

Fax or e-mail completed form to:

859-219-9892 <+ Info@Jockeysgulld.com

UK




All Data

Location of Incident

Other
Galloping out
In stretch 162
In the gate

In final turn

Loading into the gate

First half of race

Post Parade

Returning to unsaddie | 4

At Start

225




All Data

Location of Incident %

Other

Galloping out [3.351

In stretch

In the gate [ 5.25]

In final turn L 17.06]

Loading into the gat Oj}
First half of race I 7 Wi

Post Parade 1.8
Returning to unsadi'6dl
At Start ____________________________3230|
Paddock 0.29]
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00

®Percentage

UK




All Data

Cause of Incident's %

6.986899
e -7

Equipment failure 0-1:05:6

Thrown or pinned by horse in gatei. 42% 251

Fell over fallen horse on track ‘ 58 3;16

Collision 1-62; ; mPercentage

Clipped heels - 1163%59

-

Thrown by horse (breakdown) _ 19‘-‘3539753

-

Thrown by horse (non-breakciown) [N . .,

0 10 20 30 40 50 60




Not recorded
Injury (Did NOT return same day)
Injury (Returned to ride same day)

Non-Injury

UK

All Data

Result of Incident

212

61




All Data

Result of Incident %

Not recorded

Injury (Did NOT return same day)

M Percentage

Injury (Returned to ride same day)

59.555
55555

60 70
UK ®

Non-Injury




All Data

Cause of Injury %

Not recorded

6.8965
ey 51724
Pinned by horse 2.7598
20
2.4137
Kicked by horse 93103 W Percentage

-4

3.4482
Trampled by horse 75862

-

76.896

7.5862
Injured on horse - 06897

0 10 20 30 40 50 60 70 a0 a0
UK ®




All Data

Nature of Injury %

Total

Other
Death

Paralysis

Concussion

W Percentage
34.5047
Not Specified 92332
Surgery
Dislocation
24.6006
Strain/Sprain 33212
Fracture ' ' ! ! ! ' 1342
0 5 10 15 20 25 30 KL 40

UK



All Data

Injury by Region %
5087

b

107

ophic Injuries (Spinal cord, paralysis, death) I 754,
| 86

1.403

\bdominal Injuries

7.89

| 17
juries (Cervical, Thoracic, Lumbar Spine) _ 4736
. 42

25.96
Extremity Injuries 4912

281

W Percentage

4

34.38
5964
912

=xtremity Injuries

aclal Injuries

UK

0 15 20 25 30 35 40

(=]
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All Data

. 1.65912
Rail 5188
4.82654
Gate 6003 W Percentage

93.5143

Ground 28808

0 10 20 30 40 50 60 70 80 90 100




All Data

Helmet

M Champion M Chares Owen GPA Support MLAS Helmet & Other




All Data

Not Recorded

Other

Vipa Vest

Phoenix Vest (Tipperary)
Hows Racesafe

Air Vest

UK

=

Type of Protection %

0.29114
0815

53.5662

29985

W Percentage




Injured Only

Location of Incident %

Other
Galloping out

In stretch

27.95

In the gate

In final turn

Loading into the gate M Percentage
First half of race

Post Parade
Retuming to unsaddle

AL Start

Paddock

UK

0.00 5.00 10.00 15.00 20.00 25.00 30.00




Injured Only

Cause of Incident's %

Other

Equipment failure

Thrown or pinned by horse in gate

Fell over fallen horse on track
M Percentage
Collision

Clipped heels

Thrown by horse (breakdown)

Thrown by horse (non-breakdown) 196

UK




Injured Only

Result of Incident %

Not recorded

78.7
8787
8788

Injury (Did NOT return same day)

M Percentage

Injury (Returned to ride same day)

Non-Injury

UK 0 10 20 30 40 50 60 70 80 a0
o] ®




Injured Only

Cause of Injury %

Not recorded

Other I 3.0837

Pinned by horse

Kicked by horse
y mPercentage

Trampled by horse

-

Injured in fall

.

Injured on horse -

L] '

UK 0 10 20 30 40 50 60 70 80 90




Injured Only

Nature of Injury %

Total

Other
Death

Paralysis

({e]

121621

Concussion 622

Not Specified

W Percentage

30.74324
3243

Surgery

Dislocation

Strain/Sprain

Fracture

0 5 10 15 20 25 30 35




Injured Data

Injury by Region %

1.40
3508
7.
07
vhic Injuries (Spinal cord, paralysis, death) I 175
. 38

A

dominal Injuries

1 17.8
ries (Cervical, Thoracic, Lumbar Spine) — 73
M Percentage
4 6842
25.9
tremity Injuries 64
22 34.3
tremity Injuries 596
912
ial Injuries
35 40

UK



Injured Only

Helmet

Champion *Charles Owen ®GPA Support LAS Helmet mOther g X




Injured Only

. 2.47933
Rail 884
9.91735 M Percentage
Gate 5372
Ground




s Of the 232 injuries, 79% did not return the
same day and 21% were able to return the
same day

= 699 total incidents in database where a
jockey came off a horse.

= Of those, 232 resulted in an injury

UK




Start 32%
I 2%
17%

Cause of Incident
Thrown by Horse No BD EXb2)

Thrown by Horse 20%
Breakdown

Result of Incident

Non-Injury 60%
Injury 40%
Returned 90%
Did not Return 31%

Cause of Injury

76%
Nature of Injury

Fracwre ¥R

EEC I 2%
Concussion 8%
Upper Extremity 37%
Lower Extremity 26%

Location

Start

Stretch

Final Turn

Cause of Incident

Thrown by Horse No BD

Thrown by Horse
Breakdown
Result of Incident
Non-Injury

Injury

Returned

Did not Return

Cause of Injury
Injured in Fall

Nature of Injury
Fracture

Sprain
Concussion
Upper Extremity
Lower Extremity
Concussions
Male

Female

Lower back (lumbar

spine)
Male
Female

All Entries (Incidents) All Entries (Incidents) Injured Only Injured Only

11%
28%
22%

32%

29%

0
100%
21%
79%

80%

25%
26%
9%

34%
26%

5.13%
33.33%

4.62%
11.11%



Recommendations

= Of those jockeys injured more than 72 were
classified as wearing a helmet that did not
reflect an ASTM listed helmet

= An unknown percentage of the helmets listed
as “other” likely include Caliente Style
helmets

= Caliente Style helmets failed Helmet Impact
Testing and should be banned from
equestrian racing
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= [herefore for the data that we currently
have, half of the times a jockey comes
unseated they will suffer an injury!

= Number of Days Out
Mean16.7 36.01
Median 1.5
ModeO

UK




Challenges

= In order to capture the incidence of an

H ELAw

Incidence:
Number of new cases of the disease/injury over a period of time
Number of people at risk during that period

. Number of injuries
Absolute incidence rate :

Number of exposure-events (games)

L Number of new cases
Relative incidence rate :

Population time

UK




= Need Number of
- Race Rides
- Races
- Race Meets

- Usually Number of new injuries or Falls per 1000
exposures or per 1000 race rides

- We will provide incidence data for Keeneland after
the Spring 2016 Meet




Future Considerations

= Assess and Seek to Improve Performance
and Physiologic Output, Nutrition and
Injury Prevention for the jockeys much like
In other sports




Future Considerations

= Important momentum that has taken place
In 1 Year

= COOPERATION
- JOCKEYS
- Tracks
- Regional Managers

= |nitiative to develop a Research and
Education Committee

UK




Thoughts to Ponder

= Horseracing is similar to other sports
- Emphasis on public perception
- Increased awareness of long term health
= Majority of injuries are from falling
- Better conditioned athlete
- Better protection

- Better identification of potential long-term
sequelae




Thoughts to Ponder

= Need continued influence to make
changes similar to other professional
sports

= Continue to foster an atmosphere where
there is emphasis on building proactive
approach to prevention and care

UK




Future Considerations

= |dentification of Injuries will provide the
ability to better protect and seek
preventative mechanisms to put the
welfare of the Jockey at the forefront

= Better understanding equipment needs
and Medical Response

UK
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“The sun shines bright on

my old Kentucky home...”




